Abstract. The Repunit R49081 = (10 49081 − 1)/9 is a probable prime. In order to prove primality R49080 must be approximately 33.3% factored. The status of this factorization is included.
Repunits are numbers of the form Rn = (10 n − 1)/9. Considerable computer time has been spent factoring repunits, creating interesting primes based on the characteristics of repunits, and searching for repunit primes. One intriguing feature of repunit primes is their apparent scarcity with the only known primes being R2, R19, R23, R317, and R1031. R1031 was found to be a probable prime in 1978 [5] by Williams In September 1999, it was discovered that R49081 is a probable prime. This was verified on several different computers with different software. Although it is virtually certain that R49081 is prime, it is necessary to prove rigorously that it is prime. Because of its size, 49081 digits, the only hope of proving it prime with current theory and technology is using the BLS method [1] . This requires that (R49081 − 1) be about 1/3 factored, that is, the product of the known prime factors of (R49081 − 1) should be about (R49081 − 1) in Table 1 we have grouped the known prime factors according to the above equation. We follow the format of the Cunningham project [2] so that each line lists the prime factors of the primitive cofactor of n for base 10. Note that R49080 is only 2.54% factored. There are two large prp factors (3265 and 3251 digits) which conceivably could be proved prime in the not-so-distant future increasing the factored part to 15.8%. However, it is obvious that proving true primality will require significant breakthroughs in hardware and theory.
The equivalent of four Pentium II/400MHz PC computers were used in the search. It took about 130 computer-days to test the range of n from 45000 to 60000. The time for a Fermat test for probable primality of R49081 was about 4.5 hours using software that included FFT multiplication.
Reexamining generalized repunit primes, (b n − 1)/(b − 1), for various bases near 10 [3] , it becomes clear that base 10 repunit primes are not exceptionally scarce. For example, when b = 18 there is only one prime for n up to 12000. For b = 23 there are only two primes in this range. There are several other bases near 10 which have prime patterns not too different from base 10. Unfortunately, these facts and finding that R49081 is prp removes some of the mystery from repunit primes.
